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DETAILED ACTION 

This Office action is in response to the Information Disclosure Statement filed on 
September 05, 2006. 

Claims 1-21 are pending. 

Priority 

1 . Applicant's claim for the benefit of prior-filed PCT application US02/40869 filed 
12/19/2002 is acknowledged. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "22" and "122" have both been used to designate the 
second materiaj. Also, reference characters "32" and "132" have both been used to 
designate the lower portion. Also, reference characters "40" and "140" have both been 
used to designate the spacer. Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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Specification 

3. The disclosure is objected to because of the following informalities: In paragraph 
[0002], on line 13 the phrase "the part the part" needs revision. It is suggested to 
change the phrase to read "the part" instead of "the part the part". 

Appropriate correction is required. 

Claim Objections 

4. Claim 4 is objected to because of the following informalities: on line 2, the word 
"flourine" is misspelled. It is suggested to replace "flourine" with "fluorine". 

5. Claim 14 is objected to because of the following informalities: on line 6, the word 
"into" is inappropriate. It is suggested to change "into" to "from". 

6. Claims 12 and 20 are objected to because of the following informalities: on line 2 
of both claims, the word "and" is inappropriate. It is suggested to change "and" to "or". 

Appropriate correction is required. 

7. Claim 1 7 is objected to for failing to provide proper antecedent basis on line 2 for 
the terms "the structure" and "gate". It is suggested to change "the structure" to "a 
structure" and "gate" to "the gate structure" or in the alternative, change "the structure 
and gate" to "the gate structure". 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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9. Claims 1-3, 6-9, 11, and 13 are rejected under 35 U.S.C. 102(b) as being 
unpatentable over Bryant (US 5,512,517, dated 04/30/1996). 

As to claim 1 , Bryant discloses a method (See Figs. 6A-9) for forming a 
spacer (l-poly spacer 22; Fig. 8C; column 4, line 53) for a first structure (Gate 
poly 28 and sidewall portions of Cap Ox 30; Fig. 8C; column 4, line 64 and 
column 5, line 2) and a spacer for at most a portion of a second structure (Cap 
Ox 30 and the tip top of Gate poly 28; Fig. 8C; column 5, line 2, and column 4, 
line 64), the method comprising the steps of: 

depositing a first material (poly of Gate poly 28; Fig. 8C; column 4, line 

64); 

forming a second material (oxide of Cap Ox layer 30; Fig. 8C; column 5, 
line 2) over the first material 28; 

forming the first structure (Gate poly 28 and sidewall portions of Cap Ox 
30; Fig. 8C; column 4, line 64, and column 5, line 2) from the first and second 
materials; 

making the second material 30 overhang the first material 28; and 
forming a spacer (l-poly spacer 22; Fig. 8C; column 4, line 53) under the 
overhang. 

As to claim 2, Bryant further shows the method of claim 1 , wherein the 
second structure (Cap Ox 30 and the tip top of Gate poly 28; Fig. 8C; column 5, 
line 2, and column 4, line 64) is made of monocrystalline silicon (all layers of 
polycrystalline silicon such as the tip top of Gate poly contain inherently portions 
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of monocrystalline silicon), and the first material is made of polycrystalline silicon 
(Gate poly 28, Fig. 8C; column 4, line 64). 

As to claim 3, Bryant further shows the method of claim 1 , wherein the 
second material 30 is formed such that the second material has a faster oxidation 
rate (the oxide 30 would grow oxide faster than the lower portions of poly 28 far 
below it if the device subjected to oxygen since the poly far below it is 
surrounded by oxide and more poly than the upper portion of poly 28 feeding the 
oxide layer 30) the first material (lower parts of gate poly 28). 

As to claim 6, Bryant further shows the method of claim 3, wherein the 
step of making includes oxidation (making oxide) to form the overhang as a result 
of a differential oxidation rate (oxide spacer film 32 deposited on cap ox 30 will 
grow faster than any oxide on the lower portion of gate poly 28) of the second 
material with respect to the first material (Also, in the alternative, a slight oxide 
film will develop on Cap ox 30 faster than it will inherently grow on the lower 
portion of gate poly 28 in the ambient atmosphere of the processing chamber 
which will be oxidation occurring to form an overhang resulting from the 
difference in oxidation rates between the first and second materials). 

As to claim 7, Bryant further shows the method of claim 3, wherein the 
step of making includes forming oxide on sides of the first structure and the 
second structure (portions of cap ox 30 formed on the sides of poly gate 28; Fig. 
8C). 
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As to claim 8, Bryant further shows the method of claim 1 (with the 
alteration of referring to PSG layer 44 as "the second material"; Fig. 10C; column 
5, line 33), wherein the second material 44 has different thermal reflow properties 
than the first material (Gate poly 28, Fig. 8C; column 4, line 64). 

As to claim 9, Bryant further shows the method of claim 8, wherein the 
second material is one of BPSG and PSG (PSG layer - **? FigTtOCrtcfltXmrrSr 
line 33). 

As to claim 1 1 , Bryant further shows the method of claim 1 , wherein the 
step of forming the spacer 22 includes: 

depositing a spacer material 22; and 

directionally etching (l-poly layer 22 is subjected to RIE to form spacers; 
Fig. 8B; column 5, line 22) to form the spacer material 22 away except under the 
overhang. 

As to claim 13, Bryant further shows the method of claim 1 , wherein the 
first structure is a gate (gate poly 28 portion of the first structure in claim 1 above) 
and the second structure is a fin (a protruding portion of a mechanism resembling 
a fin) of a FinFET (The structure is a FET and it has a fin, broadly interpreted it is 
a finFET). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 4-5, and 14-21 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Bryant (US 5,512,517, dated 04/30/1996), in further view of Bryant et 

al. (US 6,960,806, filed 06/21/2001). 

As to claims 4 and 5, Bryant discloses the method cited above for claim 3. 

However, regarding claim 4, Bryant fails to disclose a method as cited 

above for claim 3, wherein the second material includes a dopant including at 

least one of the group comprising: Arsenic, Germanium, Cesium, Argon, and 

Fluorine. Regarding claim 5, Bryant also fails to disclose a method as cited 

above for claim 3, wherein the second material is a deposited polycrystalline 

silicon-germanium alloy. 

In the same field of endeavor, Bryant et al. show a method of forming a 

FinFET with a second material as part of the top portion of the gate made from 

doped polysilicon (poly 218; Fig. 5; column 4, line 51) which can include Si-Ge 

(technology Si-Ge being used to make the poly gate; column 1 1 , line 38) made 

using arsenic implants (n-FETs need to be implanted using arsenic; column 10, 

line 21). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of making an n-doped 
polysilicon-Ge for an upper layer of a gate as taught in Bryant et al. to have made 
the upper portion of the poly gate in Bryant with the motivation of using a material 
which has a greater number of carriers and a greater carrier mobility than 



Application/Control Number: 10/538,91 1 Page 8 

Art Unit: 2809 

ordinary polysilicon as used in Bryant (dopants increases the numbers of 
carriers, and SiGe's bandgap structure results in higher carrier mobility, See US 
5,461,250, dated 08/10/1992, column 1, lines 50-51). The reasonable 
expectation for success results from the polysilicon-Ge gate structures as taught 
in Bryant et al. being well known in the art to form better gates for FET's such as 
in Bryant. 

Regarding claim 14, Bryant discloses a method for forming a gate 
structure (Gate poly 28, Fig. 8C; column 4, line 64) and associated spacer (l-poly 
layer 22 is subjected to RIE to form spacers; Fig. 8B; column 5, line 22) for a 
FET, the method comprising the steps of: 

depositing a first gate material (poly 28, Fig. 8C; column 4, line 64) over a 
portion of the FET; 

forming a second material (top portion of Gate poly 28, Fig. 8C; column 4, 
line 64) over the gate material 28, wherein the second material 30 has a faster 
oxidation rate (the top portion of Gate poly 28 will grow oxide faster than the 
lower portions of the poly gate material due to increased exposure) than the gate 
material; 

forming the gate structure (Gate poly 28, Fig. 8C; column 4, line 64) into 
(interpreted as being "from" as listed in objections) the gate material 28 and the 
second material 30; 

oxidizing (growing oxide layer 32; Fig. 7C; column 5, line 10) to cause the 
second material 30 to overhang the gate material 28; and 
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forming a spacer (l-poly layer 22 is subjected to RIE to form spacers; Fig. 
8B; column 5, line 22) under the overhang. 

Regarding claim 15, Bryant discloses a method cited above for claim 14, 
wherein the gate material 28 is polycrystalline silicon (Gate poly 28, Fig. 8C; 
column 4, line 64). 

Regarding claim 16, Bryant discloses a method cited above fdr^alrrH^T^' 
wherein the second material is a polycrystalline silicon (top portion of Gate poly 
28, Fig. 8C; column 4, line 64) formed such that the second material has a faster 
oxidation rate than the first material (top portion of Gate poly 28 will oxidize faster 
than the lower portion due to increased exposure). 

Regarding claim 17, Bryant discloses a method cited above for claim 14, 
wherein the step of oxidizing (forming oxide 32; Fig. 6B; column 5, lines 10-11) 
also forms oxide on sides of the structure and gate 28 (read as "the gate 
structure" as shown in the objection above). 

Regarding claim 18, Bryant discloses a method cited above for claim 14, 
wherein the step of forming the spacer includes: 

depositing a spacer material 22; and 

etching (l-poly layer subjected to RIE to form spacers; Fig. 8B; column 5, 
lines 22-23) the spacer 22 material away except under the overhang. 
Regarding claim 19, Bryant discloses a FET comprising; 
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a gate structure including an electrically conductive lower portion (Gate 
poly 28, Fig. 8C; column 4, line 64) and an overhanging top portion (Cap Ox 30; 
Fig. 8C; column 5, line 2); 

a fin (Cap Ox 30; Fig. 8C; column 5, line 2); and 

a spacer (l-poly layer 22 is subjected to RIE to form spacers; Fig. 8B; 
column 5, line 22) positioned under the top portion 30 of the gate structure 
adjacent to the lower portion 28. 

Regarding claim 20, Bryant discloses a FET cited above for claim 19, 
wherein the top portion 30 is made of one of oxide (Cap Oxide 30; Fig. 8C; 
column 5, line 2) and (interpreted as "or" as in the objection above) glass, and 
the lower portion is made of polycrystalline silicon (Gate poly 28, Fig. 8C; column 
4, line 64). 

Regarding claim 21, Bryant discloses a FET cited above for claim 19, 
wherein the spacer 22 surrounds (partially surrounds by covering the top portion) 
the lower portion 28. 

However, regarding claims 14-21 , Bryant fails to disclose a method for 
forming a finFET wherein a monocrystalline fin extends through the lower portion, 
and has a spacer surrounding its fin, as opposed to a FET which lacks these 
features due to the nature of the particular design of FET illustrated. 

In the same field of endeavor, Bryant et al. teach a method of forming a 
finFET wherein a monocrystalline fin (poly fin 218 including small portions of 
monocrystalline Si as all poly inherently does; Fig. 5; column 4, line 51) extends 



Application/Control Number: 10/538,91 1 Page 1 1 

Art Unit: 2809 

through a lower portion (extending through a portion of Si that replaced spacer 
214; Fig. 3 and 12) and has a spacer (spacer 244; Fig. 14; column 7, lines 29-30) 
partially surrounding its fin 218. 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of forming a finFET wherein a 
fin extends through the lower portion and has a spacer partially surrounding its 
fin as taught by Bryant et al. to have formed the FET made in Bryant with the 
motivation of utilizing the standardized finFET design and gaining the benefits in 
terms of gate control that finFET gate wrapped around a channel design offers. 
The reasonable expectation for success results from FinFET designs like in 
Bryant et al. being well known in the art to make well controlled FET's such as in 
Bryant. 

12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bryant 
(US 5,512,517, dated 04/30/1996), in further view of Kunikiyo (US Pub. 2002/0135041, 
dated 09/26/2002). 

As to claim 10, Bryant shows a method of forming an FET as cited above 
for claim 9. 

However, Bryant fails to disclose a method wherein the method of forming 
an overhanging portion from a PSG containing material includes heating the 
material and causing it to reflow to form an overhanging portion. 

In the same field of endeavor, Kunikiyo teaches a method of forming an 
overhanging (overhang; page 7, [0112], line 3) portion from a PSG (BPSG; page 
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7, [01 12], line 1) containing material by heating the material and causing it to 
reflow (reflow; page 7, [01 12], line 2). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of forming an overhang portion 
from BPSG as taught in Kunikiyo to have made the overhang portion in Bryant, 
with the motivation that BPSG should be used for overhang (BPSG should be 
used for overhang; page 7, [01 12], line 3). The reasonable expectation for 
success results from the use of BPSG to form overhang portions as taught in 
Kunikiyo being well known in the art to form overhang portions as in Bryant. 
13. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bryant 
(US 5,512,517, dated 04/30/1996), in further view of Wu et al. (US 6,770, 516, filed 
09/05/2002). 

As to claim 12, Bryant shows a method of forming an FET as cited above 
for claim 11. 

However, Bryant fails to disclose a method wherein the spacer material is 
at least one of silicon nitride and (read as "or* as in objections above) silicon 
oxide. 

In the same field of endeavor, Wu et al. teach a method of forming 
spacers (spacer 9; Fig. 5B; column 4, line 7) from silicon nitride (silicon nitride 
spacers 9; Fig. 5B; column 4, line 7). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of forming spacers out of 
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silicon nitride as taught in Wu et al. to form the spacers in Bryant, with the 
motivation that in order to form N and P type source/drain regions in undoped 
portions of silicon shapes a silicon nitride spacer has to be employed (to form N 
and P type regions in silicon, a silicon nitride spacer has to be employed; 
columns 3 and 4, lines 66-67 and 1-3). The reasonable expectation for success 
results from silicon nitride spacers as formed in Wu et al. being well known in the 
art to form sidewall spacers for FET's such as the one in Bryant. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. Jang et al. (JP 2000164871, Published 06/16/2000) teaches 
making a finFET with an overhang portion. Mathew et al. (Pub. 2003/0151077, dated 
02/13/2002) shows making an FET with a portion overhanging a spacer. PCT (WO 
01/69686, dated 09/20/2001 ) document shows a method of forming a finFET with an 
overhang over a spacer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Grant S. Withers whose telephone number is 571-270- 
1570. The examiner can normally be reached on M-Th 7:30-5 (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-1670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



GSW 

04/26/2007 




